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INTRODUCTION
THE risk of death attributed to pregnancy and child-birth has been more than
halved in Northern Ireland during the last twenty years. In the early thirties
about 130 such deaths occurred each year; by the end of the forties this average
had been reduced to approximately 50. In terms of maternal mortality rates, this
reduction represents a fall from 5.3 deaths per 1,000 live births in 1931-33 to 1.9
per 1,000 in 1946,48.
Many factors have contributed to this achievement and amongst others,
Macafee (1949) has stressed the importance of the work of the Colebrooks
(1935 and 1946) on infection, the discovery and use of the sulphonamide drugs,
penicillin and new antiseptics, improved medical training and the changed view
of the community to the subject of child-bearing. The need to make- early
arrangements for confinement during the war and post-war period has resulted
in the expectant mother being seen as a potential patient early in her pregnancy,
and she ". . . can be guided, supervised and helped throughout."
Elder (1949) has shown that the most marked decline in maternal mortality
during the present century occurred during the last decade. The published statis-
tics might even be interpreted as indicative of an upward trend in the first thirty
years of this century; but, for reasons which follow, the study pf registered
maternal mortality rates over an extended period of time in the past is hazardous
and liable to be misleading.
In the present paper an attempt has been made to examine the recent improve-
ment in the rates with particular reference to geographical aspects. If the
improvement has not been uniform over the whole country then it follows that
medical and social progress has not been universally experienced or that in some
areas factors are present which counteract such progress.
LIMITATIONS OF THE AVAILABLE DATA
Since 1922, two revisions have been made in the classification of causes of
death used by the Registrar-General for Northern Ireland. (Manual- of the Inter-
national List of Causes of Death, 1929 and 1938). It follows that between 1922
and 1948, the last year for which published figures are available, the annual
deaths have been tabulated in three different classifications and refer to deaths
registered in the periods, 1922-30, 1931-39, and 1940-48. The second of these
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importance in the present context. With effect from that year the opinion of
the certifying physician as to the principal cause of death, became, in most
instances, the main factor in determining the cause of death group to which
each specific death was allotted. Before 1940 this was not always so. Although
this' revision is unlikely to materially affect comparisons in the maternal mor-
tality rate before and after 1940 when that rate includes all puerperal causes,
it does upset comparisons made in terms of maternal mortality rates attributed
to specific causes of death (e.g., puerperal infection).
To avoid these difficulties of classification, the rates discussed in the present
paper are limited to the period 1931-48 for maternal mortality from all causes
and to the period 1940-48 for maternal mortality from specific causes. Thus
Tables I and II deal with the total maternal mortality rates in various geogra-
phical and administrative areas of Northern Ireland in the periods, 1931-33,
1934-36, 1937-39, 1940.42, 1943-45 and 1946-48; while Table III deals with
mortality attributed to "puerperal and post-abortive infection" and to "other
diseases of pregnancy, childbirth and the puerperal state" for various adminis-
trative areas for the last three of the above-named periods only.
One other aspect of th-e rates discussed here requires attention. Lacking
information about the number of pregnancies as distinct from births occurring
on a national scale, it has been the convention in the past to express maternal
mortality as a given number of deaths per 1,000 total births (i.e., live and still-
births combined). In Northern Ireland, still-births are not registered and the
maternal mortality rates are, of necessity calculated in terms of live births only.
This imperfection should be borne in mind in making comparisons, with rates of
other countries since it inevitably results in an overstatement of the mortality
rate compared with that computed by the conventional method.
MATERNAL MORTALITY FROM ALL CAUSES
The causes of death considered here are those resulting- from the following
conditions in combination
Post-abortive infection.
Infection during childbirth and the puerperium.
Abortion without mention of septic conditions.
Ectopic gestation.
Hwmorrhage of pregnancy.
Toxemias of pregnancy.
Other diseases and accidents of pregnancy.
Haemorrhage of childbirth and the puerperium.
Puerperal toxaemias.
Other accidents of childbirth.
Other or unspecified conditions of childbirth and the puerperal state.
The average annual maternal mortality rates from all these causes combined
from 1931 to 1948 are shewn for each of the six administrative counties and the
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normal place of residence of the parents and the deceased respectively before
publication by the Registrar-General in his annual reports for the period under
review and consequently the rates shown in this and later tables are in no way
affected by the practice of expectant mothers who normally live in rural areas
having their confinements in maternity hospitals and nursing homes located in
urban areas.
TABLE I
Maternal Mortality in Northern Ireland Classified by County and County Boroughi,
1931-48
AREA 193'-33 1934-36 1937-39 1940-42 1943-45 1946-48
Deaths per 1,000 Live Births
County Boroughs
Belfast - - - 5.22 5,01 4.88 3.25 2.39 1.60
Londonderry - - 3.48 5.15 2.41 3.80 3.31 0.97
Administrative Counties
Antrim - - - 5.51 6.86 4.92 3.20 3.29 1.42
Armagh - - - 5.40 7.22 4.62 4.73 3.15 2.65
Down - - 5.56 6.06 5.09 4.36 3.21 2.22
Fermanagh - - 6.29 3.49 4.12 4.43 4.08 2.65
Londonderry - - 5.87 5.50 5.10 4.49 3.42 1.68
Tyrone - - - 4.74 5.72 4.40 3.50 3.14 2.78
ALL AREAS - - - 5.29 5.95 4.71 3.75 2.99 1.90
Death Rate in each period as a percentage of the rate in 1931-33
County Boroughs
Belfast - - - 100 96 93 62 46 31
Londonderry - - 100 148 69 109 95 28
Administrative Counties
Antrim - - - 100 125 89 58 60 26
Armagh - - - 100 134 86 88 58 49
Down - - 100 109 92 78 58 40
Fermanagh - - 100 55 66 70 65 42
Londonderry - - 100 94 87 76 58 29
Tyrone - - - 100 121 93 74 66 59
ALL AREAS - - - 100 112 89 71 57 36
The number of deaths on which the rates of Table I are based in the later
periods is fairly small; for example, in 1946-48 there were only 173 deaths from
all the above causes in the whole of Northern Ireland, compared with 273 in
1943-45, 307 in 1940-42, 360 in 1937-39, 452 in 1934-36 and 399 in 1931-33.
Comparison of the rates between different counties and county boroughs in the
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nature of the rates, but it does appear that there has been very little consistency
in the geographical distribution of the mortality over the period under review.
Thus the highest recorded rate in 1946-48 was that of Count, Tyrone, 2.78
deaths per 1,000 live births; in the previous three year period, 1943-45, with the
exception of the County Borough of Belfast, the lowest rate was returned from
Counity Tyrone; in earlier periods the rate for this county was consistently below
the average for the country as a whole. On the other hand, Londonderry County
Borough, with a rate of 0.97 deaths per 1,000 live births in 1946-48-the lowest
of any area-had a rate of 3.31 per 1,000 in 1943-45, a level exceeded only by
County Fermanagh and County Londonderry. Such fluctuations between the
areas are typical of the experience during the last twenty years.
In the second part of the table the rates in each three-year period, in each area,
are expressed as a percentage of the rate in 1931-33 in order to facilitate compari.
sons of the relative trends between the eight areas. In Belfast County Borough
and County Londonderry, the decline in maternal mortality has been experi-
enced over the whole eighteen years and in both areas it was more rapid after
1940 than before that year. In all the other areas except County Fermanagh,
the rate increased between 1931-33 and 1934-36; in Counties Down and Tyrone,
the peak was followed by a continual downward trend; in Counties Armagh and
Antrim and the County Borough of Londonderry the subsequent downward trend
was apparent though irregular-in the last-named the irregularities in the rates
are probably due to the smallness of the numbers involved. In County Fermanagh,
the rate fell between 1931-33 and 1934-36, increased slightly between 1934-36 and
1937-39, remained fairly constant until 1943-45, and thereafter decreased again
-again these irregularities may be due to the small experience involved.
Over the whole period 1931-48, maternal mortality declined by 64 per cent.
of its original level. The relative decline was above this average (i.e., the
improvement was relatively greater) in County Antrim (74 per cent.), London-
derry County Borough (72 per cent.), County Londonderry (71 per cent.) and
Belfast County Borough (69 per cent.) and below the whole country average in
County Tyrone (41 per cent.), County Armagh (51 per cent.), County Fermanagh
(58 per cent.) and County Down (60 per cent.).
These figures suggest that least improvement in the rate has occurred amongst
the areas which are predominantly rural in character. This suggestion is con-
firmed by Table II which sets out the data for aggregates of county boroughs,
other urban districts and rural districts separately. Until 1937-39, the lowest
maternal mortality rates were experienced in the county boroughs and the highest
in the other types of urban district. During and after the war years, the county
borough rates still maintained their lowest position but the rural rates exceeded
those of other urban districts. Over the whole period 1931-48 the fall in maternal
mortality has consequently been much slower in the rural districts, by 1946-48
the rural rate was 41 per cent. of its initial level-than in either the county
boroughs (30 per cent.) or the other urban districts (33 per cent.).
184TABLE II
Maternal Mortality in Northern Ireland Classified by Type of Area, 1931-48
TYPE OF AREA- 1931-33 1934-36 1937-39 1940-42 1943-45 1946-48
AGGREGATE OF
Deaths per 1,000 Live Births
County Boroughs - - 5.02 5.68 4.58 3.32
Other Urban Districts - 6.31 6.72 4.88 3.91
Rural Districts - - 5.19 5.92 4.78 4.03
ALL AREAS - - 5.29 5.95 4.71 3.75
Death Rate in each period as a percentage of tl
County Boroughs - - 100 113 91 66
Other Urban Districts - 100 106 77 62
Rural Districts - - 100 114 92 78
ALL AREAS - - -
he rate in 1931-33
MATERNAL MORTALITY ATTRIBUTED TO INFECTION
In the three periods, 1940 42, 1943-45 and 1946-48, the mortality can be
divided into that due to infection (puerperal and post-abortive) and to other
causes of death and the rates in the three periods can be compared. Table III
gives the relevant mortality rates and shows that over this nine-year period the
rate of decline of mortality from all causes has not been greatly different in the
three types of area tabulated-aggregates of county boroughs, other urban dis-
tricts and rural districts. The 1946-48 rate fell to a level of 46 per cent. of the
1940-42 rate for county boroughs, compared with 53 per cent. for both urban and
rural districts. In other words during the years in which the rate was falling
most rapidly for the country as a whole, all types of area appeared to enjoy this
improvement equally although county boroughs may have benefited slightly
more than other areas. If, however, the mortalitv due to infection, is considered
as a separate entity the story is somewhat different.
Mortality due to puerperal and post-abortive infection in the years 1940-42 was
highest in the county boroughs and least in other urban districts. In the years
1946-48 the position was reversed. Thus over the nine years the greatest
relative decrease in mortality due to infection occurred in the county boroughs
where the rate in 1946-48 was only 17 per cent. of its level in 1940-42. Con-
versely, the least change in mortality of this kind occurred in urban districts
other than county boroughs for which the last rate was as high as 65 per cent. of
the first. Mortality, due to infection in rural areas, appeared to follow a course
mid-way between the two types of town areas-the rate in 1946-48 was 38 per
cent. of its level in 1940-42.
This dramatic decline in mortality attributed to puerperal and post-abortive
infection in the county boroughs is the main factor contributing to the appar-
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Maternal Mortality (indicating Mortality due to Infection), in Northern Ireland
Classified by Type of Area, 1940-48
DEATHS PER 1,000 LIVE DEATH RATE AS A PER- TYEOF AREA-
DETSPR10 IECENTAGE OF THAT IN TYPE OF AREA BIRTHS 1940-42
AGGREGATE OF 1940-42 1943-45 1946-48 1940-42 1943-45 1946-48
Puerperal and Post-abortive Infection
County Boroughs - - 0.99 0.88 0.17 100 89 17
Other Urban Districts - 0.75 0.43 0.49 100 57 65
Rural Districts - - 0.86 0.59 0.33 100 69 38
ALL AREAS - - 0.89 0.68 0.30 100 76 34
Other Diseases of Pregnancy, Childbirth, and the Puerperal State
County Boroughs - - 2.33 1;62 1.36 100 70 58
Other Urban Districts - 3.16 2.69 1.60 100 85 51
Rural Districts - - 3.17 2.76 1.82 100 87 57
ALL AREAS - - - 2.86 2.31 1.60 100 81 56
All Causes of Maternal Mortality
County Boroughs - - 3.32 2.50 1.53 100 75 46
Other Urban Districts - 3.91 3.12 2.09 100 80 53
Rural Districts - - 4.03 3.35 2.15 100 83 53
ALL AREAS - - 3.75 2.99 1.90 100 80 51
ently favourable overall experience in these areas. As will be seen from Table
III, the mortality rate due to causes other than infection has declined by 42 per
cent. since 1940-42-a decline very little different from that of rural districts
(43 per cent.).
The continual downward trend in mortality due to infection is well marked in
'rable III for all areas except "other urban districts." In these areas, the rate
fell from 0.75 to 0.43 deaths per 1,000 live births between 1940-42 and 1943-45,
representing a fall of 43 per cent., which was greater than that experienced
either in the county boroughs (11 per cent.) or the rural districts (31 per cent.).
This favourable trend of the urban districts was not maintained after 1945, for
the rate increased slightly to 0.49 per 1,000. The increase was negligible, but
the rates in county boroughs and rural districts fell relatively more rapidly after
1945 than they did before, and while it is true that the numbers of deaths involved
are small, it seems important that this tendency should be watched carefully in
future years.
186Finally, reference to Table IV shows that post-abortive infection has almost
completely disappeared as a cause of death in Northern Ireland. In 1946-48 the
rate was as low as 0.03 deaths per 1,000 live births-one such death occurred in
1947 and none in 1946 or 1948. In the country as a whole infection during child-
birth and the puerpzrium appears to have given rise to a mortality which is
declining at a slightly faster rate than mortality due to non-infective causes.
Maternal Mortality
TABLE IV
in Northern Ireland by Detailed Cause of Death, 1940-48.
INTER- DEATHS PER 1 000 LIVE DEATH RATE AS A PER-
NATIONAL CENTAGE OF THAT IN NATIONAL BBIRTHS 1940-42
LiST No. CAUSE OF DEATH
1938 1940-42 1943-45 1946-48 1940-42 1943-45 1946-48 REV IS ION
140 Post-abortive
Infection - - 0.25 0.14 0.03 100 56 12
147 Infection during
Childbirth and
the Puerperium - OJ64 0.54 0.27 100 84 42
140 Puerperal and
and Post-abortive
147 Infection - - 0.89 0.68 0.30 100 76 34
142-145 Diseases and
Accidents of
Pregnancy - 0.89 0.85 0.38 100 96 43
141 Abortion, without
mention of
Septic Condition- 0.10 0.07 0.08 100 73 80
146 Other Accidents
148-150 and Diseases of
Childbirth and
the Puerperium - 1.87 1.39 1.14 100 74 61
141-146 All Sources of
148-150 Maternal Mor-
tality, excluding
Infection - - 2.86 2.31 1.60 100 81 56
140-150 All Causes of
Maternal
Mortality - 3.75 2.99 1.90 100 80 48
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1. An analysis of maternal mortality in Northern Ireland, with particular
reference to geographical distribution, has been made for the period 1931-48.
A more detailed analysis has been possible for the years 1940-48.
2. The absence of any consistent geographical pattern in mortality during the
period has been noted.
3. In all areas maternal mortality declined over the eighteen years, and in some
areas it was apparent that the onset of the decline occurred before 1931 (e.g.,
Belfast County Borough and County Londonderry).
4. Generally the rate of decline in the maternal mortality rate was faster after
1940 than before that year.
5. Over the whole period, 1931-48, maternal mortality fell more slowly in the
rural districts than in urban districts, although since 1940 the rate of decline
has been approximately the same in rural districts and urban districts other
than county boroughs.
6. When similar types of district are considered, it is clear that mortality due
to puerperal and post-abortive infection has decreased relatively more, since
1940, than mortality due to other causes. This reduction of deaths due to
infection has been of particular significance in county boroughs and is largely
due to the tendency for post-abortive infection to disappear as a cause of
death.
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